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ABSTRACT 
 
Natural hazards as mass movement require a prevention and protection in front of the society, needed for 
the development of urban zones through the territory and predictable with the help of hazard maps, 
dividing the territory in zones, taking care of the degree of risk to which they are submited to. For this 
reason is requested a previous study and a comprehension about the operation of mass movements, 
specially it is needed to know their path from the breaking point to their ending. For these, the main 
objective for the present work is to suggest some models to determine the trajectory of movements using 
GIS tools. The study has been focused in a regional way in two zones situated in the catalan Pre-
Pyrenees, sensitive to mass movements (Vallcebre and la Pobla de Lillet) and in one zone situated in the 
Canary Islands (Tenerife) where happen lava flows due to the volcanic eruptions.  
 
In a general introduction, three models have been created to determine the path, based to the maximum 
slope method, in which the trajectory moves to the surrounding cell that presents the major difference in 
elevation. Each model sets different conditions: 
- Model A: The flow of material moves without imposing any external condition. It stops 
when a cell is lower (in high value) than the eight surrounding cells, or when the simulation 
goes out of the DEM where information is unknown. 
- Model B: Material moves until the maximum angle between two cells is lower than 5º, 
threshold value for the detention of trajectories. 
- Model C: Material moves until the reach angle ( )/( dzarctg ∆∆ ) is lower than a certain 
value, calculated from field measurements. It is different for each studied zone. 
 
Data has been treated with a GIS, ArcView, which allows to create the programs that constitute models 
(with Avenue language). Despite of the programs, it has been selected the most representative movements 
in each study zone, and for each movement it has been chosen the cells or cells from which the 
modelization of the trajectory will start.  
 
The results obtained for both Vallcebre and la Pobla de Lillet allow to decide which one of the three 
models gives the best aproximation between model and reality. Evaluating the errors (in %) made when 
modelling the distance covered by the movement, comparing it with the distance covered in the field for 
the studied zones and with the three models considered, it can be observed that the best model is C 
althought it presents errors in some movements and result not to be applied in them. For Tenerife any 
model cannot be applied because it has only been modelled a sixth part from all the lava flow’s length. 
 
In conclusion, models created present some weak points that involve errors when being used. The 
frequent errors commited in Vallcebre and la Pobla de Lillet are the ones obtained with both models B 
and C, because of the threshold value imposed in the maximum angle and in the reach angle. For Tenerife 
the conclusion is that any model can be applied because different reasons: a) the DEM has a low 
resolution to represent perfectly the topography of lava flow; b) the selection of the beginning cells has a 
big influence in the trajectory modelled, inducing to variations in the distance for hundred meters between 
two cells; c) the maximum slope theory in which models are based to, consider an enormous 
simplification for the evolution of the lava movement, which results to be really complicated. 
 
There are some missing things in the models that can be improved in future investigations, modifying the 
programs that form models or working with digital models more accurated. In zone as Tenerife it should 
be done a reconsideration about how to focus the study, in order to obtain similar o better results than the 
ones obtained in pre-Pyrenees. They should give a good simulation of the path of lava flow. Another futur 
study could be the consideration of lateral spread added to the path simulated following the maximum 
slope. Finally, notice that GIS allows to use models several times, depending on the amount of 
movements that wanted to be studied in a particular zone. In this way the process become automatic 
instead of being too hard and long. 
 
